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adiabatic afficiewy of apprcataatsly 0 . 6 P ausd aa Wiigbt 

flo^ of 13.4 pcwH^ l^r B®c<®d. fl® efficiraacy of 0.79 ms 

obtaiBsd at as «qai’TOl«t^ tip spaad. of feot par socos^. 


IMEOnJCTIOl 

At tjjs r^uast of tte Air l^torial C«m!d^ U. S. Air Foro®^ 
th® HACA Le»is laboratory is o®iuctiiig as iiwestigatioa of tte 
paff<»i 3 su 3 ce characteristics of th® aslal-floi» Btgwsoaic cospressor 
of th® XJ-55-FF-1 ttcrliojet ®^tsg» Because tl» sapers<mlC”typ© 
ccs^pmssoGT Ms poteatialitles for prc^eii^ pressure ratio per 
sta 0 s irlth ^>od aei^t-floir chamcterlsticB# it is particularly 
suited to th© turbojet «egin®, shich requires wii^t flow asd 
stage pressure ratio in & li^t cmi^ct uiiit. 














the rotor. The test imlt cosmisted c^ •^e iiilet guide rasms ®Hd 
rotor blades, ^thout the stator blades. Prslisiiary i^arforrasesce 
data twre obtatoed for a raa^ of eaulTslmat tip speeds frcsa 409 




^uxQS? \xx^« mm. T*im Bupwrmxmxv ruwr i 

c j * xms 

27 blades c£ tl»s iolet ®aid® itsobb hare comtaat Imb 

and tip 

diaasBters of 10.20 aa^ 13.25 laches, resi^ctirelj. ' 

Fhs rotor has 

38 blades with a tip dis^ier of ^prosimtely 13,00 

lacMs soad a 

Jmfi) diameter ’mrylng frc® 10,20 iacias at tte inlet ■ 

bo 10.65 iachs 

at the outlet. 


























stigaticm was 



Ocsmr&ssoT installatioa. - Mr me inducted fro 

a the l^Msra- 


toiy refrigerated-air syst« ttoou^ a seasarisg orifiee ia ti® 
iialet pips. A iepressioa taak placed ahmd of the ceniiressor 
to insure smooth mtry at ti^m in aocordanse with the staiulaM 
prxtcedares for testing sodal-flow cOTpressors (referessc® 5). Tto 
rotor was stsfaddle-wimted, with tl^ shaft on two self- 




httb sscti<m ahead of the rotor were sui^rtM bj femr airfoil 
struts. 
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Air discharged frc®i the rotor throii^ aa asmler passage into 
a collector, aM then tlHwi^ tm radial outlet pipes to the lahora- 
torj altitude-exhaust facilities. lu this installsticm., the outlet 
stator blades were replaced by six airfoil struts set at an angle 
corresponding to the design angle of flow into the stetor at the 
pitch secti<m. TSese struts support the statloMiy hub behind the 
rotor. 



inlet pip®. Measureasents at the cc^ressor inlet were made by four 
therm>couples in the depr^si<m tmik, as in reference 5. 

Becaxise the velocity of the air in 1^1© tas& wm r»gligibl8, four 

+jm«. i«A-fc*in a.« far.naKKsnded in ■ra'farswjca 5. wer® 


used to measure total pressure. 




imestigaticsn. 'Sm dlffermce in potratial betwem the hot ^uac- 
tioa ai^ the ice bath -ms measured with a calibrated poteatioroter 
in conjunctiom with a spotli^t gal-roaOTeter. Eh® cca|>r®ssor rotor 
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6 ratio of actual islet total piressur© to stasdard sea-le^el 
presmjr®, T^/ZllS 

U Telocity of rotor, ft/sec 

Isilet pireasure ms mintaiaed at ^ iBchea of Bestmry absolute for 
spe^bs frosB 409 to 801 feet per secosi. aisd 20 laches of sssrcury 
alssolute fear speeds frea 1<XK> to 1614 feet per second, lalet tom- 
peratures Taried. frcai 0® F to -60® F. Him low tOTg>©ratur©s 
reduced tte actual tip spaed for a glvOTi eiiaifalOTt tip speed, 
i^ch helped to keep tte beswriag t^peratures within r^isosabie 
liMts. 


Total-presswre mtio is dafinsd a® Pg/P^^, idiere Pg is tb® 

aritlrotic srera^ of total pressures amsured at the orm. casters 
of three equal anamlar areas at tte ts&b statiem. 


Adiabatic efficle»sy 

is defined 


7-1 


f'Pe'i’' 

''i 

~ - 1.0 

A^l/ J 

V“ 

m m 

^6 


T total (stapmtioa.) t«pamture, ®H 
F total (stepsatioa) pressure cf ^solute air, lb/«q ft 

7 ratio of iq^ecific heats for aoiml air, 1,40 
Ssdjscripts : 

1 cospressiu^ iulet 

8 rake i>^asurlng statiem 

Tg is the aritJbMtic averse of total t^g>eratureB amsured at 
area ousters of three equal aaamlar areas at the r^e station. 
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lEOILTS AM) DISCIBSICM 

©le CHT9BS of pressisr® ratio as s fuactioE of equiTslsaat 
^ig^t flow with supe3E*iapos®i. e<mto«rs of adiabatic efficiesacy are 
shossB in figure 6 for ©quiTalfflat tip speeds from 409 to 1614 feet 
per second. Perfors^atce data are limited at eqtiivalaat tip speeds 
of 1488 aad 1614 feet per sec<ffld bec^se of the TOdtoaical diffi- 
culties | the estlmted ^arfomnce for these two speeds is sbmm 
&& ^tshed ll3^s. 






OF SJ-55~FF»1 TOmJS? 
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Figure 2, - Rotor for supersonic compressor of XJ-55-FF-1 turbojet engine* 
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Figure 3. - First compressor rotor after rig failure 
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Figure 5. - Final condition of second compressor rotor. 
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F i gure 6 . - 
sonic 


Performance characteristics of axial-flow super- 
compressor for XJ-55-FF-I turbojet engine. 
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